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ABSTRACT

This report summarizes the research plan proposed by NMFS in response to the man-
dates of Section 304: Research, in the International Dolphin CatiserfProgram Act
(Public Lawv 105-42) for abbndance sumys and studies of fishery-related stress in dol-
phinsaffectedby thetunapurse-seinéisheryin the easterriropical Pacific OceanETP).
This report presents the objeets, format and time schedule for each of the proposed or
ongoing projects, with respect ton@ach project will contrilte to the Secretaiypre-
liminary finding by March 31, 1999andthefinal finding by DecembeB1,2002regarding
whether the intentional encirclement of dolphins with purse-seine netang l@asignifi-
cant aderse impact on adepleted dolphin stock in the ETP

Three abindance sumys will provide current estimates of ahdance for stocks of dol-
phinsaffectedby the ETPtunapurse-seinéisherywith particularemphasi®nthecurrent
ahundance of the tavdepleted stocks (northeasterfsbbre spotted dolphirgenella
attenuata, and eastern spinner dolph8tenella longirostris orientalis). Stress studies
will investicate possible fishery-induced stress resulting from the process of chase and
encirclement. Both approaches will attempt to estimate whether the practice of “dolphin
fishing” causes significantuels of unobsemd mortality or is significantly &fcting pop-
ulation dynamics through decreased stalvand/or reproduction.

Abundance sumys will be conducted during the period August-December in each of
theyears1998,1999,and2000. Threesurwey vesselwill beusedduring1998to provide
the tightest possible confidence limits on the firsinalance estimate, which will kky
form the basis for the Secretayreliminary decision in March 1999.wa surey ves-
sels will be used in the latter dwyears, due to cost considerations. Theeysrwill
include aerial photogrammetry and will collect oceanographic, acoustic, seabirdand pre
data in addition to dolphin abdance data in order to refine the@mdiance estimates.

Stress studies will include awiew of current and historical literature on stress in mam-
mals,anecropsyprogramthreetypesof analysesisinghistoricaldata(cow-calf compari-
sons, cell stress indicators, and reprogectates), estimation of dolphin capture
frequeng, anda chase/recapturexperiment. Theliteraturereview will aidin identifying
stresameasurethatmaybeapplicablefor studyingstressn ETPdolphins. Thenecropsy
program will pravide various types of tissue and blood samples as a “snapshot” of stress
measure individual dolphinskilled incidentallyduringcommerciafishingoperations.
Cow-calf comparisons will determine whether unidentified calf mortality may be occur-
ring in dolphinsets.The studyof cell stressndicatorswill examinegeneticmaterialfrom
stressedersusunstressedolphins. Thereproductve ratestudywill comparecurrentand
historical reproducte rates of ETP dolphins.

The captureratestudywill examinemethod€o measureapturerate(i.e., encirclement
rate)in situ in order to better understand the freqyewdh which indvidual dolphins
actually perience chase and encirclement in the.ETRe chase/recapturgperiment
will examine changes in blood parameters with repeated capturesvaduradiidolphins,
to examine the leel and persistence o&rious stress measures related to chase and encir-
clement.
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Thepreliminaryfindingin March1999will likely dependalmostentirelyontheresults
from the first abndance suey. The final finding will intgrate the information from all
studies.
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INTRODUCTION

The International Dolphin Consextion Program Act (IDCR) was passed in August
1997 as amendments to the Marine Mammal Protection Act of 1972. A number of
research projects mandated by the IBG@Ire intended to determine “whether the inten-
tional deploymenton or encirclemenbdf dolphinswith purse-sein@etsis having a signifi-
cant aderse impact on andepleted dolphin stock in the eastern tropieaift Ocean”.
Theseesearchprojectsincludethreeabundancesureysto estimatecurrentabundanceof
dolphin stocks décted by the fishery and four cgteies of studies tovaluate whether
fishery-related stress in ETP dolphins is hampering either reproduction masyyartic-
ularly of the depleted stocks.

Thisreportsummarizesheobjectves,formator structure andproposedime schedules
for the almndance and stress research projects that will be conducted in response to the
directivesin theIDCPA. Thereportis intendedo inform thosewho maybeinterestedn
the status and progress of these research projects. A research schedule appears as Figure
1.

Greaterdetailonthe proposedibundancesurweys andstressstudiescanbefoundin the
two workshop reports included as Appendices | and Il in this report. Discussions of
research projects presented here are summaries; greater detail can be obtained by contact-
ing project leaders at the Southwest Fisheries Science Center (SWFSC) directly (Popula-
tion Studies: DrTim Gerrodette, Stress Studies: Diz Edwards, Ecology: DrSte/e
Reilly, Historical Data: DrAndy Dizon).

RESEARCH PRJECTS

POPULATION STUDIES

These studies will attempt to estimate the size of theradvmpact of the tuna fishery
ondolphinsatthe populationlevel. Studieswill focusonthedepletedstocksof northeast-
ernoffshorespottedandeasterrspinnerdolphins. Mortality in purse-sein@etsrepresents
one olvious aderse impact on dolphin populations. This impact issknbecause
obsenersareonall tunavesselover400tonscapacity However, the practiceof catching
tuna by setting on dolphinsviolves chasing, encircling, and confining millions of dol-
phins per yearThus, it is possible that the fishery mayéandirect efects on dolphin
populations that go lyend direct mortality These indirect &cts may laver the repro-
ductive rate, the surval rate, orultimately population gravth rate. Vé plan studies to
estimate impacts on reprodwetirates and population gvth rates. Estimating sukal
rates for pelagic dolphins igteemely dificult.

Impacts on Reproduet Rates

Under suitable conditions, a dolphin school may be photographed from the air using
high-resolution, motion-compensated cameras. Repreductie can be assessed as the
percentage of cads present in the school. If the atse impact of the fisheryfatts
breeding, conception, gestation, birth erywearly surwal (i.e., ents prior to the nurs-
ing calf stage) we would expectto seealower percentagef calvesin areaf heavy fish-
ing, compared to areas less ViBafished. The comparison is complicated by possible

3




NMFS IDCRA Research Plan — Draft: 5/12/98

geographic (stock) dérences in reprodust rates and/or timing; therefore, the rate of
calf production will be measured in a number ofedént areas. The current rate of calf
productionwill alsobecomparedvith therateobseredadecadeagoduringthe Monitor-
ing of Porpoise Stocks (MOPS) sayg. Adwerse impact will be estimated by the reduc-
tion (if ary) in calf production.

Most of the aerial photogrammetry will ®llace during the sueys for estimating
alundance in 1998-2000, using W@'s Hughes 500D helicopteGome fied-wing air-
craft may be utilized to obtain samples in other geographic areas. Photographs will be
analyzed at SWFSC.

Impacts on Population Gruth Rates

The populations of northeasterristfore spotted dolphins and eastern spinner dolphins
areestimatedo beatabout20%of their historicalpopulationsize- i.e.,at 1/5 of carrying
capacity The numbers of reported mortalities due to the fishery at the present time are
small fractions of population sizes, and such mortality should, thereferenhkgigible
effects on population gvath rates. If the only a@dvrse impact of the fishery is due to
directmortality, thedepletedpopulationshouldbestartingto recover. Ontheotherhand,
if the fishery has otheindirect impacts on dolphin populations, thevgtorates of the
dolphin populations will be reducedear what thg otherwise wuld be. If the indirect
effects are of stitcient strength, we may be able to detect thieihce between the
obsered and gpected rates of population gvti.

The first step will be to obtain weestimates of population size. The IDC$pecifies
that sureys to estimate dolphin ahdance should occur in 1998, 1999, and 2000. The
cruises will tale place between late July and early December (120 sea days) of each year
primarily because that is the time of best weathdralso for comparability with the
MOPS cruises of 1986-90. Estimation otialance will be based on line-transect meth-
ods as in pngous sureys although we will be using some additionalveetechniques,
such as pasg acoustics, to impwe the estimation. Because a preliminary finding is
requiredoy March,1999,we will utilize threeships(JordanMacArthurandEndeaor) in
1998 to obtain more precise population estimates. Theysuirv 1999 and 2000 plan to
use only tvwo vessels. Details of the sewmethodology are gen in Appendix | (Abin-
dance Wrkshop Report) of this Research Plan.

The second step will be to use thevradundance information to estimate the current
ratesof populationgrownth. Thenew populationestimatesvill becombinedn population
models with estimates from the MOPS sys/and the time-series of relaialundance
from tuna essels. Using Bayesian methods, we will obtain probability disivits that
represent our kivaledge about the current gvth rates for both northeasterrisbfore
spotted and eastern spinner dolphin populations.

Thethird stepwill beto estimateheexpectedratesof populationgronth. Theexpected
ratesdependon the maximumintrinsic ratesof growth (r,5), the currentsizesof the pop-

ulationsrelative to carryingcapacity possibletime lagsin therespons@f the populations
afterreleasdrom heary mortality, andotherfactorsof populationdynamics.In construct-
ing the population models, we will makise of historical life-history information at the
SWFSC. W will also use past estimates of absolutendlance (from researclessels),
the time-series of relat alundance (from tunaessels), and estimates of the number of
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dolphins killed each year since thegbing of the fishery The output of the analysis
will be probability distrilutions of the epected rates of population gvth for both north-
eastern dthore spotted and eastern spinner dolphins.

The fourth step will be to estimate the atbe impact of the fishery as thefeliénce
betweerthe expectedrateandthe current,obsenedratefor eachdolphinstock. If thedif-
ference between the twates is lage, it is an indication that something isyaeting dol-
phin populations from gming. The aderse impact of repeated chases and captures by
fishermen wuld likely be the most parsimoniousptanation of such a dérence, bt
other planations wuld be possible. A dérence betweemnxpected and obsezd
growth rates wuld also occur if: (1) the number of dolphins actually killed in the fishery
is higher than the number reported; (2) there is substantianibeported dolphin mortal-
ity in other fisheries in the area; (3) there has been a shift in dolphinutisindbthat
results in an apparent decrease in dolphumédance within the study area; and/or (4)
there has been some ecological shift in the ETP ecosystem thawveesddhe carrying
capacity for dolphins. If there isidence that one or more dolphin stocks is notverco
ing, thesealternatve explanationswill have to beconsideredinformationfrom otherparts
of the IDCHA Research Plan, such as the chase/recaptpegiment, necropsy samples,
and ecological studies, will conttite to assessing thesgplotheses.

It may also be possible to estimate theesgle impact on population gvth rate in a
more direct mannerUsing a surrogte such as length of chase, or total time frogirbe
ning of chase to release from net, as a measure of the strength ofdtszachpact, we
can estimate tvo much this &ctor has décted the population gngh rate. This depends
ontherebeingsufiicientcontras{i.e.,lack of correlation)oetweerthedirectmortality and
the indirect (stress) impact to alldhe efects of these twfactors to be separated.

ECOLOGY STUDIES

TheEcologyProgramwill conductresearclonthephysicalandbiologicalernvironment
of thedolphinpopulationgamgetedby the IDCPA. Thisresearctwill includea numberof
projects focusing on oceanogrgptolphin prg, and the sudce predator community (of
which the dolphins are a component).

Oceanograph

In past projects we #geloped methods to depict theygital habitat occupied by dol-
phin populations, using standard oceanographic field methods and recevdanmatgtista-
tistical techniques. Wfound that spotted, spinner and common dolphins had
characteristic, separable habitat types. All of these habitatsedhspme interannuahvi-
ability in the ETRand it is nw regarded as essential to monitor thisieosnmental ari-
ability to allow interpretatiorof dolphinsightingsdata.Further the statisticaldepictionof
oceanographic habitats alle us to ma& more precise aindance estimates. Therefore
we plan to conduct oceanographic monitoring as partgofiae daily actrities on all ves-
sels engged in IDCR field research.

Predator Community

Theecologicalbasisof the ETPtunapurseseinefisheryis theassociatiorof subsuréce
tunas with a number of sade predators, including dolphins and sea birds. Fishermen

5



NMFS IDCRA Research Plan — Draft: 5/12/98

have long usedthe occurrencef dolphinsor birdsor bothto locateandcapturethetunas.

In pastETPdolphinassessmermtruisesve have recordedseabird sightingsaswell asdol-

phin sightings in order to impve our understanding of this sack community as a

whole. Considerable progress has been madehd*¢ identified consistent patterns in
dolphin-birdcommunitystructure andtied thesepatterngo gradientsn theervironment.

We plan to continue collecting bird data on the IBQRuises in order to check for

changes since the mid-eighties in community structure. Also, because seabirds are highly
visible and easily identifiable, thean be used as an indicator of the state of the commu-
nity of which thg are a part.

We planto addresspecificallythis“index” concepioverthenext threeyearsin orderto
determine the>dent to which information on seabirds can be used similarly to our use of
oceanograpnto improve our ability to assess the status of ETP dolphin populations. By
examining the bird data in conjunction with data on oceanograpt shared pye(see
below), we hopeto shedlight onthe extentto which obsernedchangesn thedolphinpop-
ulations (or lack thereof, e.qifure to shw signs of receery) may result from |ge-
scale ewironmental changes such agiree shifts as opposed to the direct or indirect
effects of the tuna fishery

Prey

We planto conductiwo typesof studiesof dolphinprey. First,wewill utilize continuous
acoustic sampling de&es on all ships to measure the so-called deep scattering layer
known to becomprisedf fishesandcephalopodshatdolphins,birdsandotherpredators
eat. Tawl samples are also planned. Furflveg plan to conduct limited studies of flying
fish. They areacommonprey itemamongthesurfacepredatorcommunity areconfinedto
the upper f& meters of the ocean during all life stages, and are easily edsand
counted. The are also tightly linkd to surfice vater productiity and so are good gan-
ismsto useto understandhe effectsof oceanographichange®n the surfacecommunity
Ononeshiponly we will conductintermittentvisualsampling(coincidentwith bird sight-
ings) and nightly dipnet stations during the oceanographic station).

Sea Tirtles

While sea turtles dohassociate tightly with dolphins, thare distriluted throughout
the ETR are part of the ggon’s lage predator communitand are incidentally tak in a
number of commercial fisheries including purse-seines and long-lines. In Section
304(b)(D) the IDCR directs NMFS to undert&kor support “projects to determine the
extentto which theincidentaltake of nontagetspeciesincludingjuveniletuna,occursin
the course of purse-seine fishing for yeflio tuna in the eastern tropicahétfic Ocean,
the geographic locations of the incidentaktafnd the impact of that incidental éadn
tunastocksandnontagetspecies”. All Pacificturtle speciesarelistedaseitherthreatened
or endangered under the ESA. Little is Wmoof their at-sea distriltion or alandance,
and so the IDCRfield program can maka significant contriltion to NOAA'’s sea turtle
conseration eforts for an &tremely small cost. As in past ETP dolphin sysy observ-
ers will systematically record turtle sightings on all shipstl& sightings are infrequent,
and this has been found not to interfere with olessihdolphin monitoring duties. &/
also plan to conduct limited satellite tracking to measure tusteepiofiles to determine
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theamountof time they spendatthe surfaceandto allow usto estimateactualabundance
as opposed to just an indef occurrence.

STRESS STUDIES

The stress research mandated under Section 304(a) of tha IB&des 4 general
topics:aliteraturereview, anecropsyprogram historicaldataanalysesanda chase/recap-
ture xperiment. Each of the projects is intended twipleocomplementary information
to the other projects and as a whole is intended tage@n eerall picture of the poten-
tial effects of fishery-induced stress on ETP dolphins that can be used to guide the Secre-
tary’s final determination.

Each project is described in greater detail Wwel®escriptions include project objec-
tives,integrationwith otherstudiesprojectstructureandactuities,andprojecttimelines.
The literature relew is currently in progress. The other projects are in the planning
stages, with the necropsy progranvihg highest current priority in order todia sam-
pling from the commercial fleet as soon as possible. The historical data analyses are cur-
rently under discussion to identify appropriate research foci. The chase/recapture
experiment will be a complicated field engleaand will require considerable additional
planning with respect to details, and thus is not anticipatedyia peor to 2000. The
capture rate research is currently underettigoment bt should be less complicated to
plan than the chase/recapturperiment so research is projected tgibeluring 1999.

Literature Reiew

Research mandated by the IDXCiequires that NMFS undertala reiew of the scien-
tific literatureon stressn mammals.Thisreview is currentlyin progressandis dueto be
completed in September 1998. The finished product will focus on synthesizing informa-
tion regarding stress in mammals as it relates to the potential impact of the tuna purse-
seine fishery on dolphins in (ETP).

The review will very briefly provide background information on the ETP tuna purse-
seine fishery describing its history and general aspects of dolphin-fishing operations as
they have evolvedover the courseof time. In additionto directmortality, several potential
impacts of the ETP fishery on dolphins will be considered. These include the possible
effects of acute and/or chronic stress on dolphins as a result of fisheries operations.

Background information on the concept of stress and research on stress in mammals
will beprovided.An extensve review of theliteratureon physiologicalstressn mammals
will form the basis for a subsequent discussion of specific aspects of fisheries operations
asthey maybeexpectedo affectdolphinsin the ETP. Both physiologicalandbehaioral
responses to stress will be discussed. Twiewewill include relevant research on stress
effects and indications of stress on majoygblogical systems. Relant research
regarding efects of stressors on the autonomic oe/system (altering the functions of
the cardiwascular and @strointestinal systems, or causing the release of catecholamines
from the adrenal gland foxample), and the neuroendocrine system (altering the secre-
tion of hypophyseal hormones) will be presented.

Currentknowledgeof stressnducedpathologiesandthe effectsof stresonsuppression
of immune function and disruption of reproduction will bei@eed. In addition, recent
studies hae been able to characterize and quantify thexesf of pursuit or chase on ani-
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mals,andthesewill helpform thebasisfor relatingliteratureon behaioral andphysiolog-
ical responses to stress in mammals to the potential influences of fisheries-induced stress
on dolphins in the ETP

Information resulting from applied research oryghblogical and behaoral stress
responses in mammals will be combined withwdaolge of cetacean behar and plysi-
ology to xamine aspects of the fishery potentialffieefing dolphins. These fisheries
operations include theavious elements of chase (e.g. speed, duration, disruption of herd
structure)andencirclemente.g.capture confinement).Thus,directinteractiondetween
thefisheryanddolphins,will becomparedo currentknowledgeof mammaliarresponses
to stress and related to the potenti&&s on dolphin surval.

Necropsy Program

TheNecropsyProgramwill evaluatethe pathoplysiologicalconditionof dolphinskilled
in the eastern tropicakleific tuna purse-seine fisherollection of specimens will be
accomplished by placing trained technicians on tuna purse-s&seels to necropsy dol-
phins killed in fisheries interactions. Necropsy sampling will be performed in a hierarchi-
cal fashion, collecting from a prioritized list and depending upon the circumstances
(number of dolphin mortalities,avk space, etc.) at the time ofagnination. General
objectives include determination oferall pathology and health/disease status of the ani-
mals.

More specific aims of the proposed Necropsy Program inclkateigation of tissues
for indicationsof acuteandchronicstress.For example levelsof stresgelatedhormones
and catecholamines can be measured if velgtiresh blood samples are obtained. Mor-
phological changes (e.gypoplasia, fiperplasia, and atroglof certain glands and
organs) documented to occur as the result of stress in mammals can be assessed. In addi-
tion, immune status and body condition of nduals will be determined. Some aspects
of the project are outlined be&lo

Thesesamplewill beinvasve collectionsof tissuesoonafterdeathwhich canonly be
accomplishedh this situationby necropsie®n dolphinskilled incidentalto fishingopera-
tions (directed lethal takis not considered permissible). The samples willigeoa pic-
tureof theanimals “stressprofile” ata giveninstantin time, althoughsomemeasuresvill
provideindicationsof long-termeffectswhile otherswill indicatemoreimmediateeffects.

This project thus complements the information that will be collected during the chase/
recapturexperimentwhichwill provide serialbloodsamplegrom individualanimalsbut
will not provide ary data that wuld require imasve sampling of tissues.

A NecropsySamplingProgramplanningreportproviding detailsof proposedsampling
protocols and subsequent research analyses will be completed in June 1998. The report
will include an outline of the types of sampling and equipment that will be necessary to
perform complete necropsies of dolphins in the ETP tuna paise-fishery Hierarchi-
cal levels for prioritizing collection of necropsy samples will be defined. The report will
also include anerview of research analyses to be used feesticating stressdctors
and health and disease status in these animals.

A planning meeting will be carened by the SWFSC to discuss details and logistical

aspects of necropsy samplingt scheduling of this meetingvaits assurance from the
fleet and from foreign g@rnments that theavk can tak place aboard theiegsels.
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Specimen Collection. Specimens will hee to be collected in a rigorous and systematic
manner that is not possible for turessel obserrs under current circumstances
(although certain obsegwcollected specimens may be used to augment specimens col-
lectedfor the necropsyprogram).It will benecessaryo have trainedtechniciansor gradu-

ate students with some background, or program of staghathology to collect samples
from specimensTo optimizetheamountof informationgatheredrom ary singleanimal,
multiple samplesnustbe collectedandthe proceduregouldtake mary hoursfor asingle
postmortem dolphin.

The desired sample size is a minimum of 150 animals per Jedhat end, it is antici-
pated that at least 8 trained necropsy technicians will be required peEgedr of these
techniciansouldmake 2-3tripsin oneyear Theseplansarebasednrecentinformation
indicating that the currentvarage mortality in the ETP tuna purse-seine fishery is 8 dol-
phins per essel per trip.

Collected specimens will be processed for histology and other preparations necessary
for appropriate analyses. Samples to be collected include theifgto

- heart - thyroid gland - brain - bone

- adrenal glands - spleen - pituitary gland - teeth

- lung - thymus - tonsils - blood

- kidney - lymph nodes - muscle - parasites
- liver - stomach - blubber/skin

- pancreas - intestines - reproductve ogans

Major Courses of Examination.

1) Examination of pathology samples for indications ofgdblogical stress Careful
collection and xamination of post-mortem specimens will allbistological obsemtion
of sublethakffectsof fisheriesactiities onthe heartandheartmuscle adrenablandsthe
liver and other major gans. Tssues will be xamined for gidence of tissue injuries and
morphological changes associated with stress (e. g. those resulting from short-term
repeated>gosure to high lels of catecholamines). The time sequence of injurious
events is important and histologicaligence of healing, if present, could pide some
indication whether obseed lesions are geral days old or hee occurredwen more
recently

2) Determination of werall pathology and health/disease status of the anin@als
lectedspecimensvill alsobeusedto provide anoverall healthassessmemtf individual to
gatherdataon the statef healthanddiseasen thesedolphinpopulations.Suchinforma-
tion is necessary for deimg conclusions garding the dects of stress on these animals.

3) Evaluation of @erall immune status of indduals Analysis of relatiely fresh
blood samples can be used for complete immune assays. Examination of spiees, th
and lymph tissue (and possibly tonsils and additional lymphoid tissues) can be used to
investicate the immune status of indiual dolphins collected from the fishery

4) Estimationof generabphysiologicalcondition Body conditionindices,bodycompo-
sition, andlipids analysiscanbe usedin conjunctionwith pathologydatato provide infor-
mation on the pysiological condition of indiiduals. Data on body composition and
blubber depth will be useful for assessing the general health and nutritional condition of
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thesedolphins. Theseanalysesanalsoyield informationon nutritional statusandcanbe
integrated to determine engrbudgets.

5) Examination of muscle tissue€hase is a significant part of purse-seine capture of
these dolphins, and the length of the chase may de&tar fin the stress response. eDv
exerted muscle does not heal well. Examination of muscle tissues, muscle fiber typing,
testingfor lactic acidandcreatinekinaselevels,andmeasuringploodgasesnaybeimpor-
tant for assessment of thegdee and décts of muscle and respiratonyegtion.

6) Detectionof corticosteroidevelsin cetacearlubbersamplesnayprovide ameans
of investicating the stress response in these animals. It will be necessary to obtain base-
line informationon all steroidsn cetaceailubber It will beusefulto look athow all the
steroidsinteractsimultaneously Becausave do notknow the dynamicsof steroidsin the
blubber this may require assessment of metabolic wegncate by using arxegenous
(labeled) steroid in a capé dolphin and measuring flision time.

Chase/Recapture Experiment

The objectie for this project is to measure dynamic strefeces in blood chemistry
parametersf individual dolphinsover a several-weekperiodin which theindividualsare
recaptured sesral times. These series of parameters will indicate whether stress-related
effectsoccurin theanimals’bloodchemistryandif so,whethertheeffectsaretransientor
cumulatve. This study will preide measurements fronviling dolphins that will comple-
ment the tissue samples ¢éakfrom freshly-dead dolphins during the necropsies.

This experiment will require the services of a chartered (dedicated) ETP tuna purse-
seiner for 30-60 days in addition to those of a reseasbel. The seiner will be
employed to chase and encircle dolphin schools in the usual mamherscientific
research @ssel will previde housing for scientists and equipment during ¥peement.

Duringthefirst encirclementscientistswill attachradioand/orsatellitetagsto asmary
dolphins as possible (probably 3-5) and rototags to ay otaers as possible. Blood
sampleswvill betakenfrom thefluke vein of eachradio/satellite¢aggeddolphinsandfrom
the flule vein of as mayrototagged animals as possible. The dolphins will be released
and the radio/satellite tagged animals teatRuring a receery period of seeral (proba-
bly 2-5)days. Theradio/satelliteaggedanimalswill berecapturedriesampledor blood
parameters, and releasecimg During each set, as nyamolphins as possible will also
be rototagged, and sampled for blood if possible. The rototagged animals wdkpro
time-zero measures for blood parameters from each set, and may aide pame infor-
mation about school fidelity if rototagged animals are re-captured during subsequent sets.

As with the life history study the concept of thigoeriment is simplelt its execution
will requireextensve planning. Also, it is possiblethatspecificpermitsmayberequired,;
this issue will be xplored during planning meetings to be helérothe ng&t two years.
Thus, the gperiment is tentately scheduled for calendar year 2000 in order toigeo
sufficient planning time prior to initiating thexgeriment.

Further details of the blood parameters proposed for sampling and other details related
to this experiment can be found in the Dolphin Stressrk8hop Report (Appendix Il of
this Research Plan).
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Capture Rate Estimation

A related project will imesticgate capture frequencen situ for individual dolphins. A
central question related to potential fishery-related stréssti®fn ETP dolphins is the
number of times indidual animals actuallyxperience the “dolphin fishing” procedure.
Estimatesiervedfrom combiningresearclvessebndtunavessebbsenrerdataindicatea
potentially wide range of capture rates for indiual dolphins, depending upon the fre-
guengy with which the associate with dolphin schools @&nous sizes . Lge schools
(over 1000animals)appeato experiencechaseandcaptureasoftenasonceaweekwhile
small schools (less than 200 animals) appeaxgereence chase and capture less than
once or twice per year The central unanswered question is school fidekty hav
muchtime doindividual dolphinsspendn schoolsof particularsizes? If all dolphinsare
equally“unfaithful”, thenthesimpleaverageof 8 setsperyearperanimalmayapplyto all
or at least most dolphins. If dolphins are completedytliful” to schools of a gen size,
thenthe captureratefor individual animalscouldvary from lessthanl to over 50 captures
per year Olviously, the estimated potential for stressies considerably for inddual
dolphins depending upon the assumptions made about school fidelity

The objectie for the Capture Rate estimation project is to determinettioneasure
that ratan situ, and then to do so. Jestication of \arious potential measurement meth-
ods is currently underay and is epected to be completed during calendar year 1998.
Once the most appropriate method is identified, protocols can be designed to initiate mea-
surementsn situ.

Historical Data Analyses

Theobjectvefor thisresearcHocusis to explorenew methodologiesr approachethat
will employ the lage number ofx@sting ETP samples stored at the SWFSCxtoene
the problem of aderse fishery impacts. Most of these samples were collected between
approximately 1975 and 1990 when the dolphin fishery made about 10,000 sets per year
and killed approximately 20,000-130,000 dolphins per.y&areral thousand samples
exist for each yeatincluding reproductie ogans, teeth, blood stains, and skin.

Between the time when the samples were collected and the presgntjamanolecu-
lar biological techniques kia become routine, e.gxteacting DNA from blood-stained
obserersrecordsandfrom formalin preseredsamples.In addition,the SWFSCnow has
a fully equipped, modern molecular biology laboratorfjhese impreements in labora-
tory capabilities ma&k nav analyses possible that could not be accomplished earlier

Three linesof investicationwill beexplored,two involving molecularapproacheanda
third investigating reproductie rates.

Cow-Calf Comparisons. Thefirst studywill take acomprehenselook atkill composition
of individual sets to determine what theadable samples weal about the &ct of chase
andencirclemenbnthe cow-calf bond. Thisis conceptuallysimple,but a variety of sam-
ple biaseshave to bedealtwith. At its simplestonewould expectthatfor every lactating
female killed, a calf should also be ob®zhkilled and be enumerated. If not, the kill
count is biased denwards, and more importantlghe potentially serious impact of chase
and encirclement on thewecalf bond is being ignored. Molecular techniques will be
used to ascertain whethedigting small kill samples that comprise botwcand cales

11



NMFS IDCRA Research Plan — Draft: 5/12/98

areindeedgeneticallyrelatedcow-calf pairsor aresimply a “random” sampleof thecows
andcalvesof theencircledschool. Demonstratinghelatter, of coursewould suggesthat
dolphin sets might separatenand their caks. If the separated cabl/cannot not sur-
vive without their mothers then calf mortality rates may be higher than that ethserv
directly. Planningfor this projectis in progresswith work expectedo beginin July 1998.

Cell Srress Indicators. The study will focus on the feasibility of observing thieets of
stressatthecellularlevel, on geneticmaterial. For instancethereareunique,singlecopy
mammaliargenesvhich produceextracellularcopiesin responséo cellularstress.Also,
concentrations increase of messengeARRNvarious receptors that are indie&tiof neu-
roimmunologicaktressTheincreaseadoncentrationsf thesegenesnaybedetectablén

total cellular DM\ extracted from skin. The SWFSC tissue arehias samples from

both stressed animals and animals biopsied whilertzbng (i.e.,while presumably
unstressed or at least considerably less stressed.wilMéxamine these samples to
determine whether we can detect relaincreases of these indicators in stressed (fishery
killed) vs. less stressed (weriding) animals. While we recognize that belbgal stress

may not induce these responses in skire al§o recognize thaven if increased cellular
components indicate of cellular stress are detected, connecting this causally to popula-
tion-level effects or gen indvidual-level effects such as decreased reprodectiotential

will be difficult. However, the potential acdantages of identifying a measure that can be
assessed in samples from presumably unstressed as well as assumed stressed animals are
worththeeffort. Planningfor this projectis alsoin progresswith work expectedo begin

in July 1998.

Reproductive Rates Comparison. The third study will focus on comparing present and
past reproducte rates. Although since 1990 obssahmortality rates ha decreased to

less than 0.2% of each stock, the number of setdving chase and encirclement has
decreased by only about 20% (7,000-8,000 sets/year). If chase and encirclement are
highly stressfulthe expectedncreasen reproductiorpredictedrom thedecreas@ mor-
tality might not be realized. While this project is conceptually simpiglementation

will be complicated and sample sizes for determination of current repnaluates may
notbeadequate.Implementatiorwill becomplicatedbecauseollectingcurrentdatawill
required reinstating the biological sampling program trest discontinued in 1990.
Obseners will hare to be trained to collect the required material, and tuna fleet coopera-
tion will be required for sample collection, storage, and transport. Sample sizes may not
be adequate because se fnimals currently comprise the obsahkill. These consider-
ations will require further westication before it can be determined whether this line of
inquiry is likely to produce significant results. Thus, research in this area wii} hlot

begin until mid-1999, if at all.

The feasibility of each of these three projects will be considered and some preliminary
work will be done during the remainder of calendar year 1998. The identification of cell
stressndicatorscanbeaccomplishedavith sampleson hand. While theothertwo projects
(thecow-calf comparisorandthereproductve vital ratesstudies)canmake useof existing
samples archied at the SWFSC, the success of eachlavbe materially enhanced if a
biological specimen sampling program can be re-established. Whether a biological sam-
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pling program can be re-implemented and whethdicgrit numbers of samples can be
collected is under irestication kut is unknavn at this time.

SUMMARY

Three general cageries of research related to the mandates of the AD@# been
identified and are inarious stages of planning or progress. Thesgoaés include 1)
populationstudies?) ecologystudiesand3) stressstudies. Themajority of the projects
arestill in the planningstagebut datacollectionshouldbeinitiatedfor mostor all projects
by the end of fiscal year 1998. This report summarizes the research projects proposed or
in progress within each cgiery. The schedule forarious research projects appears as
Figure 1. Reports from completearkshops on aindance sumy and stress study plan-
ning are attached as appendices.
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Figure 1. IDCR Research Schedule
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APPENDIX I: Abundance Wrkshop Report

This portion of the IDCR Research Plan is contained in a separate file.
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APPENDIX II: Stress Wrkshop Report

This portion of the IDCR Research Plan is contained in a separate file.
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